Cataract-linked mutation R188H promotes βB2-crystallin aggregation and fibrillization during acid denaturation.
Cataract is characterized by the formation of light-scattering protein aggregates in the lens. β/γ-Crystallins are the predominant structural proteins in the cytosol of lens fiber cells, and more than fifty β/γ-crystallin mutations have been linked to autosomal dominant congenital cataract. However, the structural role of these mutations in the formation of the core structures of amorphous aggregates or amyloid-like fibrils has not been elucidated yet. In this research, we studied the effects of the V187M and R188H mutations on the aggregation and fibrillization of βB2-crystallin during acid denaturation. The behavior of V187M was the same as the WT protein, suggesting that the residue at position 187 contributed little to the aggregation/fibrillization process. R188H promoted the formation of amorphous aggregates at pH above 3 and accelerated fibrillization at pH 3. The distinct behaviors of the mutants suggested that the residue at position 188 might play a regulatory role in βB2-crystallin aggregation/fibrillization but not reside in the core of the aggregates/fibrils.